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(54) SEMICONDUCTOR MEMORY DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To assure reliability of 
gate insulation film of an access transistor of a 
DRAM(Dynamic Random Access Memory) of the 
word line non-voltage boosting/word line negative 
voltage system and a word line driver section 
transistor. 

SOLUTION: An intermediate voltage for 
precharging is generated using an array voltage 
which is lower than the power supply voltage and 
an array voltage is transmitted as a sense 
amplifier drive signal to a sense amplifier(SA). A 
high level potential of bit lines (BL, /BL) for 
reading high level data is an array voltage level 
which is lower than the power supply voltage and 
a voltage difference between the non-selected 
word line after a negative voltage (-VS) is applied 
to the non-selected word line and the bit line from 
which the high level data is read is equal to the 
power supply voltage level which prevents 
application of excessive voltage to the gate insulation film of the access transistor. 
Moreover, a high level data of the gate of word driver transistors (4ac, 4bc) is equal 
to an array voltage level to prevent application of the voltage higher than the power 
supply voltage to the gate insulation film. 
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ftf«9 0 1 aaP"q(C^§ix|>SmKNS (N+) ^ 
*fc^tS9 0 1 a b Sr-t-tf. ^M^M^9 0 1 b t IH 

at. i&*mmmcr>N-m*mmmm ouat, £ 

<?>TOHtrfItt9 0 1b arttC^jfc^ft&siiJgN+lPF 
ttft«£9 0 1 b b fr-^tf . 
[0032] ^<^U-fe;HVIC(i s $^>fc N 
^9 0 omm<?>. TO@MH£9 0 1 afc £1/9 0 1 b<0 
IS^«t£_k(cy-b*fcf§Bl9 0 2^Lxm^tLhy 
-hmSg9 0 4Sr#tf. :^SMi9 0 1a, 9 0 
1 b&J:U!y-hVM9 0 4^. 7?«h7y^ 

[00 3 3] *^i;-fe;HVIClJu ^*fii|^JS9 

oib ( 9 o i b b ) izmmzti2>mnm9 o 5k. .r 
«3*m»9 o 5co±gs^aea(c>pf(tiLT^+>'N o >'^^ 

Ji£tf-L-C^j££*ll>$IUl9 0 6£-£-tf„ £<DjS«J1 
9 0 511 0 1 MciggH-ST^gfcfrg 

05ai:, ^(075^*9 0 5 a i:-ftWtC^$ix 
§±§C<Wfflffi9 0 5 b $119 0 6fi. -fe/P 

yu-hs-vcpiz&mztL. ^-'-hmis904^y 
[0034] zcom2 sc^-r^^u-fe/nwcii, ^ 

^^9 0 1 afcitf9 0 1 b*^ LDD (Lightly Do 
ped Drain ) «il£:ff LTV <T<7)L D D«Jt(C J; 
0. ^F^«H9 0 1 afcit/9 0 1 b t^r*-hm«S9 
0 4*i^^(tS^«^^^|fp©J-r^. ^C7)LD 

DUtttctsir^TU. y-hmM9 04tc^Lie 

S^-WtCffi^FMfei|jSC7)N-S^!|l3ffllS9 Olaaii 
it/9 0 1 b a*>*^§ixS . JJctvC. zcoy- bVM 
9 04HWUC. HMB&IUK fc#J«U ZCO 

=5:oT, «JIUKNM^!|%ffl^9 0 1 ab}iJ:X/9 0 1 
hhtmm-h. -i^y&XJMmzn^xit. zcom 

AJ*><7)&mwzfriz$mm&?f%:*>ti&„ zcom 

HmiMlZ&^X . WW9 0 1 aai3j;tf9 0 1 
bacoNM^M^* 4 «l^tft£iJrrs. £<OtS». 

$&!ffii$9 0 1 aafcJ:V90 1 b a k bM&9 0 4 
k^'fiSrO-^ffi*^ 1 0**£tS. ^^fi^rO^-o/i 

«tt9 1 ot*j^Ttt. ??v *y- h tmmtfBf&z tix 

10035) IMcOXolfZ. V-Ki&WLkb'-y M§JB 
Lc7)m{2M*>\ VCC+VS«^, »^0»1S9 10 

ft9mwmLt<7)m3t<7>w.**)mM9 1 o'vcoepjmi 
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fck £ iz. tr-y MSB Lfc itX/B Lii. — ^rsWttfW 

l!S«£E V C C K/K fte*^i*fi«ff G N D UKfU^M 

mzti&fzfr. mz, immv- vmzmwttiz s^ * 
[0036] i<o*WEj&*y- h^iBUKcEpjD^ii^ra 

^MOS h^y^'X^KtS^T t^tS. 

Z CO*?- ¥ MVf L k m«JE- V S h J - H k CO 

fmiizmwiz tit v- vmmmM os b?>iSx?coy 
- mmw±v c c uoucoMmmmfiift htih 

tZlZOLtZ. 

[0037] ZtlVp*. , i(7)^oB6<J{i, ft^'tt^ 
X'fo&. 

[0 0 38] ZcoftWcDi&nBmi. aiSy 7 tcoMm 

izm ttim'mfe&m * d r am &mm-t h z. t x& h . 
[oo39] zcrmwcvz ^zttLcosmi, ffifmmn 
mo s h ^ v i?x?cr>7- bimwknmmifivm.zti 
b'mmf&T&nDRAM&mm-z z t x-$> 

[0040] 

t. LZ^WXEttL. mm&zett-'rMisftzfflti 
^tltZT-^^mtH-rtz^coT^-biXb^y'Jx^ti: 

-tit. 

[0041] mtm i Kffii^wKttffiani, $ h 

lz, #W=*tiELTiSg$ix, &xlzttmco?f0>X*:V 

*>ucdt7 -irx h ? >i?x?comwm&y- bt><mm^ 
ti&mcw-b&t. &mzmmLx$mzti. 

IZftf&VWCOX*; 'J t;K7)7?-feXh7yyX?<o-J 
^ily- H*«art-* «R<03 9 Atftk . CtLtzT 

atR"7- H^$-MtR«JEK;i-^|g»rr-g. fc k t tc. » 
O^raiRV- KU* iOS^mjEk^tt^S^-S^PS 

IxS. ^^*{a^#S(±. iS^n^AiC, 2 

[0042] fg^2t;«s^f*c|E1^S{i:, m^a 
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mtmsm^y- bktts&v- mt nmzmi hti 

[0043] f»^JS3tc^^4^*ieit^S(i. ft^flf 

xbyyvxttem&ithxbv-vy-bk. zco 
x b v-vy- k i:*ffa Lxwmzn&^ivyv- hm 

my- b k £3nT S . ,1 (Off 3 c7)*#f*:|S1^S 

[oo44] ff*Ji4 izizzimmmmwiz. mxm 

[0045] m&m. 5 ^gwffiiggBii. 

my- bwmmumb y>zsx?z<tts. znsmy- 

[0046] n$g6£ffi*33mtiEtt§sra. it^ja 
lowraa^aa*. zv-brnzttmLxmihti. « 
mmm&w- bw^m$inmt:fc»tht:#>e>& 
uty-b&wagkbjyisxf&ists. z<?>mtJ%6 
<&mmsmma. %tmy-bwsgftym 
^yy^^A'7?y-M^, zntmy-bw 

[0047] ifc^7£ft*¥*tt£tt£jIM:, W^JS 

shr^be t m—mfenn&z y- h ^aj^-rs 
KtiwtMu ta^y-bcoms^miRmmuKMz 

^yvTirht^xny^ bi&MZixKffl&y- bM 

-fry- £5&ft-f .g, fztbey&feimm tzze> 

lzffiz_&. zco^-v-i/7it>y°^mcr>iiil)y—bt,z±i8. 

[0048] wgm8iz$,&*mmiffimit. mxm 



coftftma, y^v-tjucoTP-txbyyitxfcDLZ 
v ^mmEtcomtmaTcmiz $ tix v \& . 

[0049] £ffi*¥*ttaEttftKtt. W*JS 

* t) r ? * x h 5 >- S/x ? <o L # v ^ffittfficoilfctt 

[0050] fififcJS 1 0 . If* 

z&ite-t&wmy- b t&jjy- btomzmmzti. 
T?*.x b 7>isx?coLz^mnj±comimaT<7>®. 

&imy-bmmwy)Mkby>~yx?k. zco&jjy- 
bizmmzix, &j]y-b<r) < m£* ; £'£i\LZ j £z>tztb<v 

[0051] zcom^m i oc^aiijEt. 

[0052] it*« 1 1 (cffi£¥*tt£tt£att> IS* 

^ i o^a^ss?¥fa*^ -7- HiMSttft^ -f s >-2?* 
m^ttzi&gLx . mtRWEu^i-cDv- bmmtRm^z 
£j$L-th*®.t. z<nv-bmmm j %*Tb\sxfz'sz 
ztitefittmiz&.ift>titev- bm^fc»th^&t *■ 
*tf. 7-h*aa»?e-»4j«#iiwi. tatty -bum 
tRW££mtey-bk<vmizmmzti. mmmta^y- 
b^z<7)imm'%£is'<j)s<7)WE$:&m?z> %my~^ b 
mmffith&byyitxft. 'j?%<khv-bw&mt 
9 a $.>ym*ir<r>imwm. z^mmy-bmmm) 

izmnmzmt^u^comE^^iitt^mk z-k 

tr. Xtsy-bii. ftm<r>v-bmz&WiZi\h« 

[0053] mim. i 2 cffi«¥Hfiseissau. mt 
m i co^a^ji^a*^ ^-^ t>titzm i <t)t k l-x 

m^mm^th^t » 5-z.t>tit:m2<7)Tbi' 
m^^ti, mmmzcr)iafiy-b^mwM,s.^m-t 
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yvxtw- b^mms. bfmsm& tcom^u^ 

woueMmzmmth?- f*f?4 ^mi&s-^tf. 
[0054] mem 1 3 fc«s^f^B«^sj±. n$ 
m i offaR^sj^. v- HiMStt^ -j s yrmmz 

¥©t . «7- msftire* r b'^xmmztitzfmifc 

z-ktt. z<7)$my-bmM.fmmb7yi;A?<?)Lz 
[00 55] mtm 1 4 tra & ¥m#szmimi , 

^fx^m 2 «or k uxmmztz-, x , wja&cov- his 

v-b'mmfem^kv-btmfcm^bizmix . c 
o-7- K«sjfij£©9#fisr*-* Ha^v- bwm 
femmismLx. Tbuxm%.ztitz*7-bmzMtR 
m&u^v^mm-th^-bmb^^y^mists. te 
tsy- h Mmi^s&m n 5 y ax ? <d t * v ^maose** 

ffiii. T^Xh^y^'X^-HtJrOi^^ftT 
[0056] fftfcJg 1 OKBtCtSWC , L'^-f- 

^3&*eas*ut3 5Ait<o«jEtt. aBRVEfcieamw 

b^yitx-tuzmwZixtc^tzish, T^^xb^y^x 



toy- b tmm<7>mm&tfmiE$tiz> . 

[0057] IISJH2 t=«4iiaiK:*J^-Ctt. V- F£ 

*itmRvtm'^mrf& b ? y^x ?m=Fcoy- b*\ 

mztix v \& . Ltztf^xzcnbyyzjx? commmm 
y- b bimifmmz&tt&mms- bcom<?>n&mz 

&t& b ? yfxrmmmsmw&mztih . 

[0 0 58] ft*^3^S^BtC±3^T(i. yt'J^ 

b"7yVx9<r>\^%\ ^«ffitoSfe*tfficon<59¥#ottE 
?cDl£\,^mW±col&*}m<r)m.X'$)*) . *>-5Q-W 

"f-^ifimvmK^^vcnt^iz. mmizz<7)*:>i-y°v> 

m<r>m!Ll''<-MzWi.'£.'?Z>Zkij t X'%. >W K/l^x- 

<^m«Mfi(±, ^<^ie*t«wHfL 

[0059] ft*«4 fc«*!«te*ilfVttt, 

u—is^v^-fco^mmz^^MzwcfcthzktfX' 

[0060] m^^izm&mwiz^^xii. v-k^ 

jyvxfmmmm. Mmv-b'm^imwm&m 
&y- b^co v-9 n%L£{m-t& z\ t &x° § h . 

[006 1 ] M*JH6fc:ffi4i«EBt=*J^rtt« 

t. z<oL%\,ym&<7)imm**%<Lx&'). zco 

-bmmR®%b9yzsx?imm&fiz}5iiz> v-?m 
fc*mmizimtz> itm & . 
[0062] it*JS7 iz&zimiz&^xii. nmrnm. 
missis* . bi&mztifztmy- bmmftw 
5kb7y t SA?iz£*)m%.Lx&*). ®$ttzimwmz 

Sr^-T h Z b tfX'Z , 4 fcffi<0»«SBR^)«l»y-- h 

mb imtRWJ±v>ms m<n>m<r>m&it®-mz%.m- % z 

[0063] mw8te»&¥mto8Bmsfctzis^x: 
zco? yyrmnmmy-bmmmhzkbyyisx 
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^L#^ffi«E^iiettffi#T?-feX h cr>L 

lxco y -?mm*mti~t& z t & . 

[0064] »3<JS9fcfi&££!SKi5VvT{i, (fOflS 
[00 6 5] il^JSl Otcfil&gfifcfcvvoi. Zcot& 

my- hwn&wm h 5 > : Jx?<r> l# ^OTCEE*>ie*t 

[0066] ff^Jll 1 ^^.^MfcfeV^TJi. 

z <nv- Y&mm<r> hyytjx? <7>y- h k —umm 
[00 67] it*JSi 2tcffi*§aitctjv^tt. 

ZbifiX**h. 

[0 068] 1*^1 3t=ffi4iKlte*J^TIi. !7-H 
v^'x fvfflmmmto y -fWA&ti&t&Z b tfX% 

[0069] mim 1 4 c«4isit=j3v^T<i. 7° u-r 

3-F^«7-FIMH&|I|»tC*J»fVC, dc7)7-Fig 

*SB?«»NB«i-f *ie*y- Fsm#3»m 
±%<ztix}$K). zeyu&y-hsmxssakbjyi? 

[00 70] 

[?|BJ<OHj5fc<7)®©] [H«fi<7D^l ] 01(i. .re^JES 
fcw-J-HT&i. an:iJ^T«, o>>7b'i/XXbD 

-^iif/RA s ^wss Lxmm-&&fte>mm><r>x-z 

[ 0 0 7 1 ] 01 t,z&\,^x. D RAMIi, frntUcKn 



^B^rtgBr F V^m?r<rmim.<r> h'7hJf3-KU 
3i. n»>x3-y2*^^T3-H(i^i: 7-FtSiIg 

[0 07 2] o-!7f3-/2(l «fc*tf>Ml£*BMc 
-N'^fflSr^-rSxn-Hft-^Sr^-ri.. «7-F 
^o^SET Hl^xfi-f-£7)E?f^c7)h'y b Sf3- H 

[0073] >7-K^K5^yi5IgS4(i. .IWu^f^ 

i«IEItrfi#^llIK3 *^<07- H«Hgt6fl#<j!»W2rte 
Ci0 1 7-HHF7-<7 r IIlg§4(i. ft«E5&^H] 

Sr . yJt'J -fe;PT L-^ 1 co^^JR^W^y- KH^fiai 

<7)«)^«)I«JEVCC fc^ift«ESrMiJ#«iB«£Ei: L 
Ttt^-r ^. ATJSi: . TOMBE V C C t INB^VEE t L 

immms.b ^xmm-h u^^mmcota^mt nut 
Lh. l^ot, zw— h' mmmm*T&±\9\8& 3 

t V Scr>mX'^l-t& . 

[0 0 74] D RAMfi, S^fc. tStffVCCfcg 

T, TM W±bWi-) VC I S:^-r&[*lgpmE^ 
@K6i:. Z<7)ft%?m!£mL®3&6frt>c?)Tl/'(W±V 

c i ti^^«evc i tmrnm 

Bt.GNDb<vm?)tpfflmJ£VBL I fciyvCP I 

K7i^«^tEEVBLi(i ^t'JWW n; 

<oix. X7 WSmizte^X , #b'-y h*S«r^^4» 

ilEVCPlli. ^^'J-t;uru-f ltc^-iixS^^: 

[0075] DRAMtt §^>fc, -fe^xryrvSlM: 
e#/*PA*jj:v*NAt:je!arL-cjisiwts*»., -fey 
xr>-riE»)fi-f-^ p a £ts* n -t >xr> 

7°|gi!)|Hl8&8i;. jtt'J-^fUTU^f lco&m (t'-yhtt 

^ixfc^^y-feyPx-^co^. i«HfiJ:lif9-yf-*tf 
^r3-fe>'XT>'rilI8&9$:^tf <> b>-XT>-7°IE»jft-^ 
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&9t,z&$.1xhP*yxTy7U<^5-z.ht\. fctum 
ttfi^Nii, •fe>'xryriHiSS9tc-iriix^N-fe^ 

[0 0 7 6] DRAMIi, Z t>lZ. nWMI±VCCtm 

im&GNDzmmtmmm&tLxmttL. want**, 

con *7 T K ho-rft-^/R A S £§ft £ R A S 

^7riot. mismEv c c tmim&znmim 
mm&.t Lxmf^L, rasa 7 7t i ot^co^u 
vyvuxxhn-ymmzft.iTmiZvfiJ 

V-K 1 1 ffii®«EVCCi:Sfia 

'^GNDfcfcPMWWaWEEfcl/CIWeU *7-m 

ai^vStt-ftinisg 1 1 nsttm^n&mtizim Lxm& 

co?J $.y7T-tyxT>y°&&itm^/<t>PA33j:v : 

^na zmavm^mm-z -t y x r ^TisttftBB i 

[0077] ■tyxTy7®8%9<\, r Wflffivc I 
K;i/^vxr yriB»fI-^ p m-z.x*yxmft 

trffKoZbiZj: 0. ;><*:',) -fe;WTW ltciiWC, b* 
■y Mlfitiru-i 1EVC I ^ tl^±#L^v\ £ 

eorwrnffvc mssmEEvccko 

y^'x^^-h^iSKfcfU «i!S«JEi:Oi>iSv^m 
J±rfWMZtiZ>coZW5±tZ>ZbrfX'Zh. Zco 

rwmnvc ic^twiEVB l i xxsvc 

P I Ztk&t&ZlztJ:*). t'-yh&<r>m{mm<?>*>J: 
o k'^commu^.MziEmiznM't^ -I b #T'# . iE 

i&c-t yxMft&fitc ozb mz. &&com 

[0 0 78] H2(i. ilCSfDRAM(Ol»«« 
M£^-tmZ'fo&. H2fc*iVvni, 2#<D'7-Ktaw 
1 LaiJit/WLbh l*f<0b'y Ml B L :fc J: Z// B UC 

a b t* -y m*/ b Losaawaro; t t y- * y *jum c 

a^iea^iX. V- KUWL b b b'-y M£B LCD^g? 
KtfJSE LT* 'J -fe^M C b tmSZtlZ . **:<J -fe/U 
MCa&J;t>*MCb<7>g.*J;L -W^rPC i: , n^-v 
*/HM O S h 5 y iSX?T-ffif&.Ztl& h 5 V^* 

^is?c<7)*)i>7°i>>—hwms-\ i cp'\^ 

£E8& 7*^o^famEvc P I £>ft& . 
[0 0 7 9] b'y h^BLfe«kt//BHC*tLT. >f 

<7)tStBEVBL I £b'-y NiBLfci^/BLMKl 

-rs r y **r-v/4 xiugs b p Q£<K(t bti 

4. ^«7'Jft-y/'f37'f X[I|8&BPQfi s 02 



MO S h7>"yX^T 1 ^WCT'Jf -v-yfcOnf 
-V*/HVIOS h7y^'X^T2*iJ:t>'T3Sr-i-fe <> -by 
XT>7-[HlS§9{C-grt^|,byxry7°SAti:, y-i- 
i: HP-fyi:* < 3cl^-^^ix?tp^-v^-;HVlOS h?y 
:Jx?PQit3£tfPQ2b. y-hisXWU-f yifi 
£m£-&Z tltz n f-v */HM O S I- 5 y i^'X ? N Q 1 *j 
il/NQ2Sr-^tf. pfA-^l-MOSh^yyX^PQ 
lfcitXPQ2^^y-H (7-x) '\-feyxry7' 
mmiS^r^Pi^tiytlh. nf+^HOSh7^y 
X^NQlfcJ;t^NQ2c7)^y-H (V-X) 

xTy7°mmm j %<f>Ntf-5-z_fi>ti&. zco-tyxryy 

m>m^4>pt$ztfi4>N£{mt&m^mziciLxiz. 
f y Mgr y ^+ - sv-f ^ 7 >f xius5 b p q b mmco 

H 2 li^k LT V ^ V \ 

[0 080] zco-tyxTyymmm^-tP&XtftN 
*&&.-fh*;yxTyywmm>8&8ii. -tyxryns 

yxryriBiiifi^-^ p *iStt*M-s pf"**/n»o s 

N5yyX^8ai:. -byXTVTvStt^fi^-^ N AtfO 

LT -fe y X T y rigl&m-^ <t> N * S?ifittjEl--'<./HcK|j> 
-f & n ^-v ^;UM O S h y y i?X ■? 8 b tf . 

[0081] ru-f tEvc i ^^-r^rtgpmEE^ 
0SS6(i, tilff«^y-Kvcc (mii«ffi:^ 
y- h isi— #H3^x-^-r ) t aiTi y - h n d a com 
izmmztifr-o-yj YW&stiti n ^ *;nvio s 

h7yy-*X^6ai:, ffi^V- KND a t^ifiy- KcO 

6b5r-^tfo dcOHJ^y-HND aM71/-fIEVC 
I^aj^J$ai>. MOSh7yy*x;6all T?-bX 
h^y^'X^TciillLy-h^^l^lSr^L. *^ 

lEVCHi. VCC-VTHWtEU^i;!5rS„ vl 
ZX\ VTHIi, MOSh7yy*x;6a (T^bXh 
7>y'X^Tc ) C0LZ\mW£&^-?* 
[0 082] Cf77-*r?-r2{i, V-HSIWL afcitJf 
WLbtC^LTftffllClSJt^fL^n^xn- F0S&2 a 

i: . fitEvc c b mmm&zffimftnmm&b lt 

»f^L. n^fa-Y^2siCO^mmKm.-th-{ 
y;*-?2bb. mmn&vcc&y-blz&if, jy 

2bCOmj]m*§r* S—V 2 d^fiffSnft* 
;HVIOS h 7yy'X^ 2 c £-£if„ I(7)MOSb7Vy 
x^ 2c(i, 4 yn—9 2 boai^fi^-^N-f l^^l^ 
{%WMSNCOV^.)V) cob%. ^-£7)L§v-i<imjEV 
TH^ffiT§-ti:Tai^y-F2dA.g»r4<> CICOMO 

s h?y : Jx?2 c(OLli^i*Et, ry-bXb^y 
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tmMZtl&DRAMiZh^X. Dy'7^(?)MOSh 
7yyX^fcJ:^DRAM<7)MOS>7yxX^y- 

ti^cQMoshjyisAfcDLZ^mm&ii^xmi- 

CO 083] ^-h'i&F^ :/|I]g&4«:. V— H48WL 

- K*WL b tc*f LTtSft -7- h'SI H v4 ^'4 b 
Sr^tf. diX^>c7) , 7-h'ISH5W^<4aio £ tt/4b^{i 
ftfflK, n^x3-HlHl8S2ac7)ai^m-f-*^i.^^ 
•?>. 7-KSh'7-fy\'4att, tSSffVCC^-ftoy 
-McgW. a i >T r 3-h*HlS§2a£0ai^lfi-§-*fE^- 

1 .Sn^^A-MOS V*7>i?X?4 aafc, >I(7)MOS 
h7yyx^4aa$-^-LT^§ix^fi-f-*^W l^"s 
)V<Db*. V-KitlE«lfi-^^Wl $rV-H^WLa/\ 
iSii-f •S.n^-'r^/PMOS h5yi/'X?4 abi. fttt 
ffittl&y-K4c tV-K|gWLac0^igtt^iX. * 
htfS— H 2 d tS^SiXS nf-**/HVIO S F 
yy : JX^4ac^ti. 

[0 084] V-mH5-^^N'4b«i, WMMEVCC 
SrT-'-Hcgtt, n»>7 ? 3-Hinigf2acOtb^fi^-5rfE 
ltl>nfY^;HMIOSh7yyX^4bai:, ^<0M 
OSh5>'^^4ba <Of5S§-r-g>fI-5|-aW K/UO 
k£#SIU >7-Kf§i!§g»m-^<£W2£7-KiS&WLb 
'VfiRja^in-f-^r^UMOS h7^^4bbi:, T7 

- h'HWL b k ftmjEtt&y- h 4 c *>HU=Jgtt3*u&» 

[0085] '7-KHiB«ifi^^Wl*3J:t^0W2{i. 

2*<7)7-Ki|§^Sa£SfJRU :«2*OT-m 
.tf> ?•*=>(?>— V— Fi£fgi&fi-§-<£W 1 & J;f/<£W2 
£i9S#?#® A v!Bi!j§ft.&. lo^Oxrj-HUlgS 
2a#Rll*Cj^^*!7— K«WL<Z>»Ji. V-KHW 
LOt* y f-k 0>7-f:7— F0K2 aW •■/ ^t<^MWt' 
•&1S.Ztl&. lOOn9f3-HHl!S2aC^U, 4 

teS^OV- mofflcoa ^> 1 F8M«7— F*8 

[0086] fm&mim&5te, m^t^tztuf 
m^^^^x^^-^yy-m^fi^o^^j^^ 

5ak, ^-frtisf 5 a<0- Tj^iiy— Fkgfflfey — F 



?5bk. Jf^^^Sac^-Ty^lgy-Hkaj^y- 

h* n d b comizm tdj*o^y- f tf&jj y- f n 

D b ££88 $ n ^--^ */WM O S F 7 y S JX 9 5 c 

k, aj^y-KNDbk£My-H^£^8$^-p 

h7>yX^5dt, aj^jy-HNDbkSitfiy-H^) 

ffiizmmzti. tm; - f n d b ^mn^mt^h 

tt. MOSh7y-/'X^5b. 5 cfcJ:t/5 dtir^Tj" 
-Ffcl/OWM-ft. 

[0 087] iOfi«E5B40»5<O«rf^t=feV^r» 7 
o-y *0vf K^tiJi^S k . ^-v^v-? 5 

c y - H <D«{i#*±# U MO S Y-yyi/X 

*5bj&q|jiU ^AV?5a<0- Jrttffiy— F0>* 
f(?)L^nlfEVTHl/<;W:?7y7tl,. 
? o-y -£#0-]/^ (gfJfi^fft-^) tclfcT 
#Sk, MOSh5yyX^5b*^7tS}: ; 5r , ) 1 * 
Wis? 5 aO— ^rtt^y— F#. VTH-VCCK 
/KcfflTPTS. ^WCJ: 1 ), MOSh7>yX^5c)!ii 
*SIU Eli^y-KNDbcomia^ffiT^-ti:?.. MOS 
h7yy'X^5cli, ffiy-j y - F N D b iOttffi *^ -w 
5 ac7)— -JjWMS — FcOflSft J: 0 t MO S F 7 yV 

[0 088] LJt*<-oT, zeo^-^—iStfyymmzX 
0, aj^y-KNDbomfi[(i, «*IW£2 • VTH- 

HNDb(OtM. -VTHl/\;HilTCffiTtl»i:, 
MOSh7yy'X^5d)!ii§IL, C^ffl^jy-KND 
b(7)«jEl^^Sr±#§Hi:.|.. Lfe**^>TJfJ*y-HN 
Db»tE^/Hl -VTHl/^i^l, (8=S6^ff 
SrOVk-T-S) . -KDtfrfty-KNDbcDftftff-VS 
( =-VTH ) Ji s SS-fk^*5 e |C j: 0 , 3c«fe:fiM$ 
7-HISH7-<y[lI8S4^# , 7-K^H5-<yN' 

[OO89]03tl 01 C^t7- HMUIBHHl^^ 

- Ymm^&*£&$h 3 \i . 7-FIWLaCJ}tS 

40813 a k. V— HISWL b l/ZM'ti V— F^IERlft 
f*W2S: mi-th V - F 3b2r# 
tt. 7-Ki£|gi&fi^-?££lHlS&3 a(i. rtggn^THl^ 
Xfl-f-t' y h R A 0 k V- Ff&SSSIMftStefcfl^ X 
kSrSft-&NAND[HSS3aak. *<0y-hK«aiW 
EVCC*»t» NANDS»3aa<oaj*fi^*git 
tl.nf-t*;l/MOSh7yyX^3abfc, MMS— 

Hvccktu^jy— hnc <nmzm%iztifr~oz<r)<y- 

M:NAND@K3a a«ill*fi-9**tt«. P+**JU 



MOS h 5 yi/X7 3 aci, tij^y— h'N c kl 
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OSh7yy^3ab^UNAND0I3aaO 
tfJ7jfi-5§-£^t& nf^MOSb7y-/'X^3ad 

#{fc>j$*lS. 

, [00901 V- K*8iHWI#3Sifc[H]§& 3 b l±. fflort 
gPoVTKl-Xfi-f-/RAOSrg{t-S.>Ii:Sr^V^T. V 
-H*BBHl#«^EI»3ai:Blt»lfi**i*. MO 
Sh5yy^^3abfcj;^3bbli, LSvMWffiV 
TH£WU 1BEVCC-VTH<7)K;KOfi#^^4 
"$-6. LfctfoT, NANDEB3aaifctt3ba« 
ffiA«-f*«iaW£EVCC<0>WU-^;l^>i:ft, MOS 
h7Vy'X^3adtWJ3bd<oy- h-Mi. tEV 
CC-VTH^^^I.. m«JE-VS(i. m2iZ& 

i^xmwLtzx o iz^ m.m.mz-vTHnn&v^x' 

l^oT, MOSh5y^3adt5it;3 
bd<oy*-hy-X|g<7)mft^L VCCl/W^ 
9. <T:fc.£>«MOSh5:Xi''X^3ad:{3 < J:tf3b dCO 
^'-b^K<7)fi!ffltt«filiI$ixl». P^*/l^MOS 
h7yy'X^3acfcJ:t;3bcll -to**— h'V & 

SVC WOKOftWS-* &*l4*fWT* 0 » Cl*l6c0 
MOS N5yy'X^3 acfcitfBCcO^-h-y-X 

ra^mtmt. mMWEvcc\s«.)ViLZi:&. mz, z 

' 0-C&S04 S#!RltT»IB'f-4. 
[00 9 1 ] 04 (a) tftn>)7Kl/XXhD-7" 
fpf-/ RAS*V\^ v-^ivcn b # , DRAMIW^VA* 
-f#y§fc£>.S>. i<50«®fc*5V>T«, 04 (b) IC^-T 
>f n 5 Xfi-^-E UstJlsTh 9,02 Cipfr 

i> -Y - y -< B P QCD h y > i^X * T 1 

~~t 3 *j-r^T»iitt®c* o , 4>rasff^@ss 7 a> 

6<504>ra«EVBL I £KV h&BL&itX/BUCg 
ifrfS. Lfc^T, h'.yMBLfcj:y;/BLIJ, 7* 
Wmffivc I coi/2»«ffK/Uc:n)^-A— 
*LT^I.<, 

[ 0 0 9 2 ] * , 04 ( c ) (C^-rv- K«M?iM£ 
Sttfcft^Xfcu-l^MC&fK JStT04 (d) 
K5rt<7- FltKIMg*4W 1 H£V : <t>TN2 h n-l^ 
;HCS>*„ .TOflcSKfcVvc, 02^-To'77 ; 3— H 
HISS 2 a^^ft-f-tia-U^T'ft 0 . ■< yj<—9 2 
b «0£ti7jfi-^«i«j®mE V C C U^T£> & . Lfctfo 
TI 2 — y<T>&-h J— Y 2 d tfD^JEl^C/U 

VCC-VTHt^O, 7-mK7^A'4afcj: 
1/4 b {Z^&tlh MO S h y y^'X;? 4 a c Hi.UA b 
1 c#&jIL, V-KHWLafeitA'WLbSrftflLE-V 
Sls^MZtim-fh. MOS hyyi/X-? 4 a cfcJtlX 
4 b c h - y — xmW.Rlt , 1I1EV C C 

«H$*l!». ^C, 04 ( f) fcctt/ (g) C^-f-fe 



[HISS 8 OM O S h y y : JX 9 8 a *3 J; 8 b (i i: i 

itrfi-f- P J; <t> N #0^ Lfc v \? 'J f- r - n 
:MXEI8&KJ: 0, +IB«El"<^ (vci/2) tz% 
»§*VCV*4. 

[0 0 9 31 D')7Kl/^hn-7if/RAS^n 

«0u »> T K P-x x h n— 7*ff-f-/ R A S co&T** 0 tcJfc 
igLT, >f r3 5^Xm^EQ#a-W<^i:3r>9, b' y 
h*W>r 'J - i^/>f rj 5 -f X'ESS BPQ^h7yy 
X*T 1 -T 3 3&^NBBfc . 
[0 0 94] iWn^TK^hn-^fit 
/RAScOftWOaE^LT, 01KjSt7-H«ffl 

1 1 frt>cov- H«asu»fKsefl:e#* 

0, Jl<7)n'7rH^xxhn-7'fi-f-/RASC0iT* f 

^tT01fc*-to'7T : 3-^2^x*. n")f3- 
^"2(i, dOa'>rKP-XXho-yfl-f-/RAS<OvS 

7Hl/^ift'7 hRAl-RAnifn-m. 
4, Cl<7)02(^-rv-K||WLa^'TKW-Xtg^$*L 
Jt4fc«^#^.*. d04fc®^J3fT<i, Di7x=7-HtU 
SS 2 a WtUTjfi W l^^;Hcir_h*<* . C filz X 
0, , 7-K4SH7-<>'<4 afcJ:l>'4 bfcrfclvCfcL MO 
Sh7>'> ; X^4abloJ:tX4bb*^jl^. MOS 
h^y^x^4act3j:l^4bc tfjmmtfMk ^r* <> 
[0095] I<OD^f3-^2 i.ztetfh'ra-YmW 

trnftx. 0 3 tc^-r H^igijjfi-^^iHiff& 3 c 

*5^T*>, -rrj— Htbf^* s ff J Sr*>*L. NANDHISS3a 
aiOabTjft^'o— P-^/P, NAND03&3 b ac7>ai7] 
fl^-*^iS«E V C C Ix^p^y \ b & h . <T*l 

^10, 7-HIMHttm-9«*|l|»3afc:j3^-r, MO 
Sh7yyX^3ac^Itt®t^0, V-HHRSift 
ft^-^wi*>\ «aWBEvcci^<;i'lciLh*«* (04 
(d) #ng) . V-HI8^i6m^«IlIIS3btc 
i3 V vCfcL MOSh7>y'X^3bc ^NIMttnt. 3 M 

oshyyisx?3bdtfmmvmb%K). v-vmm 

MOS h^>-^X^3bd60y-h^(± x MOSh 
7>i^X^ 3 b b&jYLX. VCC-VTHK;W)t 
JE* s -?-x6*l.*. Lit^tMOSh7>-yX^3bd 
<?>?- V - V-xmm&iZ. , ligtEV C C i: =5: 

z<7)Mosh7yi;x7 3bdcr>y-hi!mm<7>m 

[00 96] Zcr>V- F|g|gKjft-§-^WlioJ;tX<?!.W2 
(i. 02C^-TV-KiSH7-<^'4 afcj;lX4b^*t 
^tL^-lhtih. 7-FmYyJ A'4ai3i:i;4bl:fc 
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abcOHr/l^^-hX^ yr-ftMBtCj; 9. MO St- 5 
yy^?4a b coy- hmffi^iSflffiV C C V<*)V\& 

x ±t=±#U .r coSiKttffvc c v^ivnv- vmm 

'fi-t'jf'WlSry-K^WLatCg^-r^. £coi:#. M 
OSh7yyX^4aali, W-h WES*. HOT 

-(A4bii fiSE-vsw-c/Vcoy— KgU&iWi#<£ 

W2Sr t 7-H^WLbME3i-r?.. CixfciO, H4 
(e) fc^-Tiofc. ttMttEVC 

Cl^/WcjfiLh**'?, - Jj. 7-HSiWLb(iftmflE- 

V Sl/^#MttS5-iftt§ . 
[0097)7- KI8WL aCOiitf*) KfEgLT , X 

t 'J-te/UMC acOT^-feX h 5 y T c tfm>M U 

SftS. H4 ( i ) Ki^Tte. h'-/MS/BLfc, v\ 
■i ]ys<.f\s<7)7-?tfWtiiiZii.tzbZ<7)%.Btf~mb LX 

[00 98] dcOb'^y hlgB Lfcit//B Lcomft^** 
t , 111 fc^-f-fe v-rvStt-fblUSS 
1 2*^C0-fe>'Xr>'TvS'tt^-^/*PA*<O-K 

limEVCC V^)V<r»M V<JV\iZ.±±tfh (H4 

.(f) & itf ( s ) #BS) . dco-fe^xr^TStt-fkfi 

PA&itf ^NACO^ttftWfc^LT, *yx7 
>r|gt6[llSS8cOMO S h 5 ySy'X* 8 afc itf 8 b# 

z$iIU tyxr^lffltflf ^P^ri/'flEvc i 

-ix^JrO. ■feyX7V7 S A#*gf£{fc§ 
*U b"-y MS/B LCOm&rtV 71/^f «£EVC I 

L . — ^Tb' >y MSB L comffi*^ SctffiflffiG N D 

4. 'J^hre. jMiRv-K&m&t^WEEvccp 

^•C$> 0 . b -y htS?V W l^mfiJi: V C C - VT 

[0099] ^t'w ?^#5rrr& t . 0*7* hp 

[0 10 0] o^x3-HIslS§2acr>ai^ft^-* s a-l/ 

aiSiDMbfctJlvC. MOS b5>>-'X^4 abtJi 
4 b b^NSaWOBfcifirO » »J£W7- HH^coV- 
K^iSttfi-§-0 W 1 W 2 cOf^^'ff^r^tL^: 

^. — MOSf7y^^4acfcJ:Wbc*^ 



jIU y-HSWLaiJitlfWLbliftSE-VESl/ 

PSr. IStffVCCiOtMOSh^yyX^LI 
V^ffi«jEVTH^®V^«JEK;P^|SS-r-l» -I b lei 
0, b'-y M&BLfcitf/BLcO^-f TW 
mfEvci (=vcc-vth) i^/Ufc&O. imiR 
V-HSKfc/WU^T-^cO^tlJSiXTtb' y hilfcco 

7^txb7yy^^<oy-Mgiin. mi®«EJ;0 

bx h 5 y isxfw- himmvmmmm&zti 

[0101] ifc, ^-FK^^aijilMbfcij 

5y^X*2c£i£«\ V-KJSBcmfflMOSh^y^ 
x^coy-h®ESr, L#vMi®EVTHffl;T£-£-C^ 
htztb. Ztt^<r>. «7— HHJfe«ffl<OMOS b5yy^ 
*coy- h - y-xra«iilt{i, «B«El"</WJaiTfc 

[0102] JMicOj; 3 (C i«0»HB<0iett<0JBJB I s t= 

-H^i:/N-<W^T-^cOMai§ix^b y N«k<ora 

[0 103] ^tz. o^-ra-HEWfcrtJV^T. V— H 
^SrSifll-r I. ^ACOM O S h 7 > 9 <T>Y— h «fi[cO 
L-^/Wi, f'* yT'J y/h^yyX^&fflUt L 
Sl->fflmff (fl«E-VS<^)tt»tltRt) ^ffiT^^" 

ti h com o s h 5 y ^ ^ & ?- v tmm<vmmmz& 

[0104] ^7-H^fKl?ni,ttE 
cO^EP^;P5r, MOSb5yy'X^t?5y7U^ 

htzih, ®%i,z. zcommmz (rwtE) fc^su? 

[0105] i7c. TP-fmE. -r=5r^*>, «iK«E^ 

^.mos h^y^x^coL^v^ffl^ff (r^-fexh^y 

ff^r^LT^Sfv:^. b-y higr Uf-r-^'mJEfei 

^.V^MzWC^th Z b . b .y h^cOyN-f P^ 
/Px- ^ coBEttimEfc J: tAa - ^ <;P«EcoMaj*Eco 

tcol\btfT'%-Z> U^>Uy-'-9mtii^bct-U^ 
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CO 1 0 6] t'7bSwWl/^tfili^^y 

[0107] L*mKa3b&.wRwmiRi msiz, mi 

is X t>* 2 tc^>f ISIttEE%£[§l» 7 <0«j£<0-W£ijr*- 
H"C*4. HStefcWC, 4>ra«JE^[fllSS7(±, 

fcflr^T5rT) fciBfty-F^filfcilSttSfu ;«71/ 

-fmsvc i t^mmEGND^A^ssio^mff^ 

Kvc i k«tfty-i<«oiafc:Sgtt$*i. ififetorw 

1KV C I is ilXjgifcSfl: G N D*»iS>* 2 OS^flffi* 
4jS-T**2<0»WEE«*»7bfc. i*l6«»l*J 
£tf*2<aati|IIMEJ££«7 aiSitX7 b^WS^tt 
EtelEoTai:*jy'-l*7zfc:+l8KEVBL I ifcfctv 
C P I *4iftf4 ffi*HIS&7 c £-£tr. 
[0 1 0 8] Slltf>«E36£gB7al±. TU->f«E«te 

1 y-Fvc i &nffy-H7x«>n(zsv^cB9)(citM 

$^t?.p^-A'^;HVIOSh5>v : ^^7 a a. 7abi3 
XV^&ffl&tm? 7 act. fi&S- H7xt gtffcy 

- HOTiacaNKs w»a<?^fiaif? 7 a d 

MOS b7yyX^7 aai5±tX7 abii, ¥—h&£ 

a c i$ <£tX7 a d (C i S/jN«0£O/cy>r-f H-t— F 
?SI£fit«iafill 1 7aci5j;tX7ad{i, * 

<t>. 3glO»ji«E#iiJ;fJ$*U>. 
[0 10 9] ^2cO»imffi%fea57b(i, rwrnE 
M/-FVC I i:rt»y'-F7ytf>Hli=«tt3*t4* 
SfitOJgln*^ bak, |*Jgpy- H 7 y bims- F 

coia^si, casts n h imxmxm^ i b b , 

n-^ir^MOS h "yV'JX? 7 b c is it/7 b d 
tf. MOSh5>'y^.^7bci3j:tX7bd{i-e<0y— 
bis* tX F W >**ffi2»«§;fvc . ©SlJiSfit*^ 7 
ba£J:tf7bbCJ:* /h«i8t: J: 0 , F ; t- 

K-CSftfM" & . KJgfilffifilS^ 7 b a is ±1X7 bbfi 

[0 110] m7J[H]B& 7 cti, migy-h"VCCi;J±i7J 
y-h'7 z<Z)|fllCS*8$*U ra/-K7yK^2 
<7)S^«H$-y- h C»t4 n f-* *;nwo Sh?^' 

£*U W-bK, F*Igliy-F7x*^0^1c7)Sm 
«E£Sf*3 pfr*/HWO S h 5 y^'X^ 7cb^ 

[0111] mm=?7 a c is J: 1X7 a cKOffiffifflKi. 



M O S h 5 y v X ^ 7 a a is <fc IX 7 a b (7) -v *)VmK 

X^7aai5j:l>'7ab«i. *W *-F*- F"C»fls 
L, *<OL*v^WJE<o*fi««[VTPeo«EI*T^t 
Ltzif^X. CCOMOS h7>y'X^7 ab« 
HMyy-K<0«fill VCI-2 - VTPk^S^ 
afitS^7 a c i> iT/7 a d<0»tStt«HKWfc:*L 

vX;$>07ab<7>KW yy-KOtMl : lTfitS 

7xA>fe{i, (VCI-2'VTP)/2=VCI/2 

^fvzyiOSVyy : Jx^7 c b <?)?-'- h^i.^ 

[0112] HS2<?>«E56^|Bbtc*JV^Ttt. « 
t)t»^7baiSj:lX"7bbi0ffi6itt(i. MOSb5>y 
x^7bcisJ:tX7b d0)+**M6fa t 
+7>^:#<, MOSh^y^X^bctSil/^bd 
ti. -ecr>L^V^fl:ffiVTH<7)«jEKT$r-?-ixm^t 
$-tir?.. Lit^T. MOSh5yy^7bc»Kl' 
-fvtffli. 2 ■ VTHt^rS. Stii*^7baisJ:l>' 
7 0bb<7)ffiStffi{i^L<, I(7)MOSh5y^^7 
b ctfOh'WymE^TWttEEtt&y-h'VC I<50« 
ffVCIwtftlS;- 1 : lT«K4MWLfc«BE3&«aj* 
y-K7y*»6ffi^jS*l&. -T**)^, (VCI+2- 
VTH ) /2=VC I/2+VTHc7)fl:£El^'<./^flffi 
2 OS^mEi: t T rtffly - K7yHMOSH5 
V^^7 c a<oy- h^^^ilS. 

[0 1 1 3] ai7JHIS&7cfci3V^-C(i, MOSh^yy 
X^7ca«y-h^^^fx|,mBE(i:, mj)S«EVC 
C£*)hf&^£ztb. dOMOSh7>y'X^7cali, 

v— ^7*D7t- H-ei&^L. msjy— K7z^ >i 

(7)MOSh7yy^^7c a<50>-'-M:fi*^ L#^ffl 
«EVTH*g|v^«E*feit$H*-4. -r^r^. MO 
Sh7yy^7ca*!, ffi^Jy'- H 7 z^C I /I 

[0 114] —77. MOSh5yy^7c bt, -to 

S V MimE^fcfctffiV T P ©u«ESr tb^j y - H 7 z 
fs*Ti>. •T'5:^*>. ;«MOSN7yy^^7cb 
(±. ftj]S-F7 zs\VC I/2*)«Effiat4. 
[0115] aJTjy- F 7 zOSfEly'O^.h^-rs 
i;. MOSh7yyX^7cbA>'#IL, ttJ7iy-F7 
z<7)mJEK;PSrffiT$-eS. — 7j. tB7jy-H7z<7) 
ftE^/^ffiT-r-S t . MOS h7/y'X^ 7ca*" 
«at. tb7]y-K7 z«tEI/^±ff8«. t 
tzW-tX. Jt573lUS&7 c^iS^T«i. MOSh 7 yyX 
?7 c aisJ:tX7 cbli — i: #fl&77(± 
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[0 1 16] 4fc. MOS h7y^7c 
*>, MOSb7>^7cai>J;y;7cbti, imM 

v c c A^ssfiy - H-^oitiMKeiia fc t-r , 

blCiiWCi, MOS^7y^?7aa, 7ab, 7 
b cfc it>'7 b d *yAJt- b'^t- FT-i&#£-tir&rt:#> 

c. 7 ad. 7 b a&J:tf7bb08;ffiffi(4+7b*;£< 

[0117] £CDia5fc^+ia^^£®fi&£fOT-r 
/2coiUEK;^ffSa£EVBL ifcit/vcp I * 
[0 118] [4>0«ff^igS§2] I26{4. Hlfci 

t/ia 2 tc^-rtf saE^niss i <r>i&L<nm&*^-tmx' 

«03B»«BE«*«7 d3&»6<o»|t«Et:«->T+ISWffi 

Sr^js-r -sm^jmssT e «i«£E^g57 d 

tt, I il*|gl5y*-F7u<7)|§ 

(c^$ixS«SSi<7)actn:»^7dai:. f*Jgpy-F7 

MOS h^yy'X^ 7dbi5<tlX7dci:. figfy-F 

7 v ttms-v t nmzmuzti&nimiLey&SrLm? 

7db£-£tf. MOSN5yy'X^7dbli fwf- 
h#ftgBy-F7 u£g$g£*U MOSh5yy'X^7 
d c h ^ftg&y- H7v fcflBRSft.* . »Jg 

Slffii)lS^7 dai3j;y7 d bCOffiinittJSMO S h =>V 
, ^^7dbi5j;tA"7bcc7)^-v^ffitn: (^ffiSt) 
.fc'Ji-HfcfcSKSfl.TtJO, MOSh7>5/'^7d 
bi3j:l>'7 dclt r-f Ht-HT«fM-&. 
[0 119] ta^0{?S7e(i:. «i!gy-FVCCi;aj+j 
y- F 7 w^Ufcrg^fu -eo^- b F 7 

u^fg^$ixSn^-v^;HVIOSh7>'^^7e a 

fc. ati*y-h'7wi:«ifty-h-<oiat^$iu&>o^ 

coy- b *^gpy - F 7 v tc^S tl& p f-^> *;HM 0 
Sh5^?7eb iXKWflstCO^TBMJH- 

[0120] fflaKSR? 7 d afcitA'7 d d <7>JftijWI(±5 
VHCtPlXRT&O. MOSh7yy'X^7db^)LI 
^llffttVTH, MOSh7y>''X^7dc(0l§^ 

ffimE<7)$£*Hi£VTP£-f Sh. 9&umd>ti& . 

[0121] 2' I ■ R + VTH + VTP = VC I I • 
R= (VC I -VTH-VTP) /2££T» Itt. * 
*«E«*fe»7d&iWl4«at3i^-. rt«y-F7u 
J3J:t/7 v^mBEV ( 7 u ) feitXV (7v)(i 



[0 1 22 ] V ( 7 u ) =VC I - I -R = VCI/2 
+ (VTH+VTP) /2V (7v) =V (7u) -V 
TH-VTP=VCI/2- (VTH+VTP ) /2M 
OS>7yyx^7eafeJ:y7ebli, V 

^mmtz. LtzWix, tB^y-F7w*^m7j§^ 

£«JEV ( 7w> 

[0 1 23] V (7w) =VC 1/2+ (VTP-VT 
H) /2ttl7jy-F7w^fl:£EV (7w) #>*±#-f& 
pf+*/l/MOS h7>y'X^7 e btfVmWMk 
aj*jy-F7wi0mEE^;^ffiT$-tt-|». 
[0124] — ftjjy- F 7 w<?)15K;^*fT 
fSi:. MOSh7>^7e amKI2:%D, 

ioaj^y— F7w*^comEv <7w) comff^^i- 

£±#£■£.1.. L^ffimEVTPfcit/VTWiljf? 
<***3fU^#>. Jfl7Jy-F7w3!)^i±i^5ii|>ttflEV 
(7w) (^tEU^Hi, HffWtVC I/2fc«r4. 

[0125] ^w@6 &m-r#i3\W£mm8&commz. 

fcWCk. ttj^IlISS7 eCOMOS h7Vy^^7 e afc 

<ktX7 e bti % immAm k mmw&<7>tfk#m$tmft 
w&s- f vc c frbw&y- F^o«8Stt« t ^ 

tSUTfc, ffitn:*^ 7 d afcJ:tX7 d d «0ffiifcgBi+# 
[0 126] [o^7*3— FH»<^ae«] 07tt. d 

^zi-y<v^m<Fffifo*^tmx'foh . ia7tcfev^ 

Tii, loW-b'K7-fA4 a te*tlyt o 
^^n-FUJiSgP^Sr^-r. H7fcfc^T, 
FBBgPfi. rtgPTF ^Xfi-^b'-/ hRAO-RAni: 
fa-KtSn^f^" FUS&2 at s Ji^oa^rn- 

F0»2 an&K^ttm'hmmimm* * > 

^-tW&le^tS. 7-KH7^fA4ali, M21Z 
>»N'4b^\t-§-^/i>ix^„ 

[0 1 27] n^T-'^-Fm^ ati. o^TFl^Xfi 
■^•b' y bRA0~RAn$r^t^NANDlHlS&2 a a 
i:. NANDEM»2aa<oai*ffi-^*R(&r4CMOS 
>fWW2ab^tf. D>77-'3-F[51SS2aC0|±5^ 
ti^«4«ii«ffiv C C t M1EGN D ^IBJTSg'ftr 

[0 128] -f^<-^lHllK2e«i N tS/-FVCC 

trtgpy- K2e domzmmztifr-oiyj vtim 

$tlSnft*;HWOSh7yy'X^2eat, rtgpy 
- F 2 e d k £tS71 y- F 2 e e Oltl£««;&*U&*O<e<0 
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y-biZ, 0'>7 :r 3-h'lHlS&2a<7)ai^fi^S(tl>P 
f+^HWOSb7y^^2ebi:. aj7jy-N'2e 

e tims-vnmzmi&ztitivozay-bizuVT 

7>'v t X^2ec?:-irtf. Z<T>^hJ— Y2 e e#>£><9 

i^'X? 4 a c c?)y- b*J§-*. t>tl& . 
[0 12 9] WWIllB2e<C£VvCtt. MO 

Sb?yy'X^2 e asfttj^ *-K%- FTltftU ft 
gpy-F2 e dcOttJEl^/l^ VCC-VTHcoSE 

e^Offl^fi-sf-coyW K^co«EK;Ni. VCC 
-VTHl/W^I,, ft*E-VStf>»e*t«VSli. 
^MOSh5yyX?2e a<?)L# WftEVTHi 
SlSWtc^ L v ^Sffi l^UT* & . Lfc 4* -> T CI ct)0 7 

ZklZ£K>. HI H 7 a'4 a SOfttMM O S 

( b?yi?X?4ac<7)y—bW£cr>&kfe$:. VCC- 
' VTH+VS=VCC^«JEK/KCI5^-r.|.<Ii:* i T' 

[oi3oiH8tt, muz^k-tmmmmmmn^^o 
ts^x. mmMvmmttZ'i >'*-?®&2eii. mm 

y-h'VCCtaj*y-H2 e efOStcaiHCityiJtgf 
MZtLZ P */HVI O S b 5 > >>'X 9 2 e f ii J: If n 
^-^^/HVIOSb7>-^X^2e gi:, ifcfty'-^e 
e fc8My-Kfc<OfflfcS8tt$*l4 n^-^/PMOS h- 
5yy^^2 e h£-£tf„ MO S h ^yi/Xf 2 e f 
it^2e h«y-h^{i, u>7-frJ-KlHlS&2 a (07 

h ? y ? 2 e g <jd y- b & i xf b' w y immm 

Ztl&* :^)MOSh7yy'X^2eg^ y<i*—Y 

?2 e f*>'#IL, titEVCCi&MOSb7yyX 
^2eg\gltl,J: > a}}jy-F2e eMi, VCC 

[oi3i] [rwrnffivc i siimffivccj: 
9 *> * ^ u -fe;Kor ? -tx h 5 yyx <n l % v mms. 

VTH5H£< Ufcii:lcJ:*«Ijft] 4>IBIttEE%£lHlft 
«i. t£*<7X vcc/2co4'rafl:ffi^;i'J:0ij. vt 
H/2fc*tt/h§^ffiE££j£LT\^& < , U:*^T, p< 
^ 'J-fe/^^^^^CtfOm^^EpjD^ixSmEAv V 
TH/2'h5<^„ ZtliZXO. ^ty-bHtA'y 

9<nms.x v isx&ffi&x o *>/h$ < -r ■§> i t a*-e# . 



W<LT*MSr*#<-r4i4:*»T-*« 

[0132] *3t, t'-y bm^mu^uii. mm. v 

TH/2<S<$ivtH4. L^ot. C«t'7 
•J f-r-iWcisttiasMate'hS < -tZ> Z t tfX'% 
( o - t* y h m £ sfrlBHBJE l^/MC 7 U f-v - 

Steffi**-*,!*:**'?*.*. &**8Sll±. #3$T«*> 

[0133] i = f ■ cb • AVB;^t« f&mwm 

Cblit'ybSM, A VEUib'-yb 
TfcO. $tmZVCC/2. XftWlZlS^XiZ. (VC 
C-VTH) /2fc^rS„ 

[0 134] U^ot, ±*A»^6*»*J:a{c, * 
IMBOJ: a lz. b'-y MS^EffiK^^ffiT^iirS^ kfc 

MMmtii^X. VvbWfflte. ffi*«Offi«ctO 

VTH/2/Jn$<^'9, -bVXWfWrW^ttmtgS 
*yjN$ <-thZ ktfX'Z , itit' y hWfflUW&ki. K> 

$.y7~$:m<i-&zktfx*&. sic ^tym 

[0135] im&7)Tm2 ] H9«±. £«H^HSt 

2 Kfi! o D R A M<7)gSffc7)*ij££qcria-e£> i» . 
I29(c&^-Cfi\ — ^cov-YWNHzletth locov 
— KHK9-f/N*4cCD}fj££Srr. i9t:fc^t. V— 

HiFj-fyuctt, u^a—sf2<n^,-nmm.zmm 

L"Cs V-HUBtijft^-^WSrV-HIWL^fE^-r-i. 

2<7Dffi*fi#fcJEigLT. fi€ff-VSSr, 7-KSIW 
L^fiitl. nf t^/HIO S h ?yy'X^ 4 c b Sr* 
tf. MOSh7yy'X^4cafcJ:U4cb{l t^f> 

* U b;i^M c (c^4ixi..T^ bx h ^ y^^Tc co* 
•T4US^»KJEVTHJ:»5t.^:*<StLS.. £*Ui. 

^rs t ^ti NiPf«Bft»K»ffi< -r s £ t nz x 

S«E-vs<7)ffi^iBVS{i s zcoTt-txb? 
y itx 9 t c <r> L § ^tt«E v T H k m&m lz m t ± # 
^<r>ms.^^)VX'hh. 

[0 1 36 3 7-H»H7-fA'4 cfcltSWC. MOSf 

5>-vx^4cbeo^saB*. ^<sDy-h^{i, jfttaa; 
o s byy : Jx-? a. c boy-h-v-xra«a^{±, 

c bCDL^VMimflEVTNJ: 0 L^t> 
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,lcOMOSh5yy^4c b LX^ix^y^U 

>v) x-h o . v- vwmm^tvitfj^ (mis 

o s by>isx?A b c Hi 9J&m£ixTfimjE- v s 
Nca coy- h - v-xmrntami. v s o . z 

«MOSh5yyX?4c a<OL£VMittffiVTN4 9 

[0 13 7] ZW—YmVyj^A c<7)MOSh7y 
y^4c ai>il>'4cb<7)L^U<BmffiVTNSr, T 
? -tex b 5 y ? T c CO L £ v ^ffiUJE V T H J: 0 1 
#<LT*K^fc£4>9. ^SiRV-KISUcttLTiSft 

^«HM-r4ifc**-cs*. m&KnimiRv-Ymzm, 
xmifhtitzv- h*f 54 Atf>aw*s*«*w-4 z 

kWX*&. 

C0138] imvwms ] 01 o«±. zo&Rem 
m<mm 3 tzm 0 M9&^.mmcom^ijk-rmx'h 

-FNDb«flffi-VSSr^7>7°-r^^c0n^-^^ 

[0139] zcn&w±.mLmn5frh<nfim&-vs, 

(4, V- KI&WL (Cft tTRJt 4>#Ut V - HIS h'7>fA' 
, Ad^L^tlh. H10(C4J^T, V-HUF^A 

4 d(4. V- HIMBIWi-^^W^tgart- 
^^cOnf-r^;HVIOSh7>'> :; X^4dai:. V— 
KlgW L^m«E - V S ^fS^T h tz#>C0 nf+ */HM 

05 h7Vy^4 db£#tj. <rfx£><9MO S h =yV 
y'X?4dafcJ:t)r4dbll H^^rLV^^eU-b/l^) 
Ty-fcx h7yy^^OL? vMfiflffii: m t LZ^mM 
ffVTHjt ttm 9 t H«C0 L & ^ffilffi V T N 

[0140] m«JEf^lBIiS 5 (CfcWC N ? 5 V7fflM 

J>) iz&mt&« z<?yMosh7>~;x7 5fcr>m& 
mmzv-x (aj^y-HNDb) izmwtLfzi&s. m 

f HCSSKti t . >IiOMO S h 

7Vy'^? 5 f ^ffiRffiWOA-f TxmEJi, 
K/ki3r>). m^y-HNDb<oflmBEK;Wc^M 



Z&fcS-Ylzm&thk.. MOSh5yyX^5f 
14. V-H^H^-f^N'tC-ir^ixSMOS h7yy'X?4 
da*54tMdb (fc 4tfy t U -fc/U0T?-te* h y V 

5rL#vMittffiVTN 1 btztf~?X . M«E 

-VS(1 -VTNltfDfcffl^PfcSr*. Lft**-? 
Ts V-KlfeF7-f>'^4dcOMOSh7y^X^4db 
<oy- bMi, £>*trtr i: £ . C1COMO S 

h7>'> : X^4dbc7)y-h-y-xra«{4J|(4, -?-<^ 

yy^^4db W7"X U 3 H«8SE&fflffi|-f 4 i t 
tfX*&. Zcr,nmS.-V S(4. */S!7-KaUB«rtS'9 

y®iWi#^W<50u-K;Pt. -VTNKOSEl/^ 
)Vk.tch. Ltzti i r>XMOSYvy t J^Ada.l,Zii^ 

x. zny-bizmmmmu^/vcDm^tf^-z-^tifzig, 

-&iZi$^Xi>* ZCOMOShyyiyX^AdaCDy—h 
-V-xfflm&Mli. L*V^nLEVTH4fe«VTN 
4 0t>/h$<y<r l 9. MOS h7yy'X^4 d acOlfT'^. 
l/i^ 3 ;U H«aSr»M-f « i ^. . 

[0 14 1 ] ®1 1(4, Hi 0l:$tMOSh7yy*X 

^ 5 f <nmfflm*mmf}t l z5jki-mx'#>z>. iiiic^ 

P">|W4, MOSb 7 yyX^5 f jWeiKSftft.'-r**) 
MOSh7yyX^5fli, .iOPl^x^S 2* 
ffilZ. ia**JV^TmS*t4JSE««NS[ (N + ) ^Mffil 
«^3 3*541X3 4 i<l6W^*fitt<RW3 3tJj:Uf 

3 4<oiao««±tc^-h*eaki! (ia*-t*-f ) ^^-lt 

SSrta^J-r.l.y-HNDbCtfgg^ixS.," ClOP^x/P 
3 2<4. *fc«tfl!)«0fft:»«$<lfeSMi«PS (P + > 
TICIWWO 6 ZftLXtmS- VlzmMZtlh. N»7 
x^3Hl P'>i;i'3 2*WW£»(R$*tSWiMCNa 
'RCftflW* 3 7 $r^> t T«i®flLE V C C Jtft 4 0 iz 

[0142] ^mmm 3 a &M.ni±- v s k^^^c 
d . ^^^34 1 pwy?3.>v3 2i)m-fi$ttzju r 

Z.ZtlXi>. N^x^3UPI'?x^32j5« > jStfrft 
»Ei4. «<Ol»«^8Ki* <0*««W'^4 fc ^'T'# ^ . Z 

tiizx*). mmm(p$Lv*>v3 2) zv-x <^*e 
mm^3 4)40 t^v^ff^^uo h y (^mm 

««3 3) bzm&LXi>. M4ffiaiiIIHI^taN$#$- 
Mt^t=5r<i^t:;^MOSb7yyX^5fSr/ 
3T- H t Lxm^Zith Z t rfXZ h . 
[0143] [3ES6W] B 1 2(4. z<nws&&m& 
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fflTfot. HI 2fci3V>T{±. ZCD7 7>y°mMOSh 

^cDS^itg£KW :HRiK (tti^jy-KNDb) 

[0144] liLhcoi 3 fc. zoftBJicDmmnBm 3 tc 
; i tih m o s h 5 y i/'x ? & i i/r ? -tx h 5 y 

[0145] [2gfte>&JS4 ] 12 1 3«. ZCOftWom 
Mn&m4 (eft d v- H«|giWi#l6±ll» 3 

b*-/MlA£S(-t£NANDmj&3cafc s NAND0 

S&3 c *<7>&J)m^*%M-th4 y;<-?3c bt.m 
MmEVCCSry-McStt, -f >;<-?3cbcr>l)ijj 
m^£fKi£-tSn^*;UMOS YyV : JXf3 c d 

l»pf-t^MOSh5yyX^3ceL tB^jy-h' 

Net %m&m&j- vom&m&ix. %<?>y- v \z 

MOS h^y^^3 c dJr^LT-^-x^iX&^y.'N*- 
? 3 c b 0)fcjjmm i %t l f2> n */PM O S h 5 y 
X?3cf 5-^. MOS b5y^3c f <7>L£lr* 

ZtLtffltVTHT$>2>, 

[0146] ^113 ^-TV- KHIB«)ft^±[lI 
8&C0mmz&\,^T MOS h y Vi?X 9 3 c f CVim 

®EK;^ft^-^-§-i. Cztlh . ClOi;^ MOSh5 

yy'^^3c f<7)-y-h-v-xfflm&m±. vtht 

<I<7)MOS h5yy'X^3 c f (7>L§VMHUEV 
TNJ: 0 fc'haK&O.. :^MOSf5yy^^3cf 
(Cfcft^^yx l/y 3 /P K«»SE$rTOJ-r h Z t 

MOS h5yy^?3c f <50#jiB# N h- 



[0 147] pft^MOSh7yy'X^3ce(:fc 

K/Kofi^-**-^-^ . z co^.Miza\^x 

tt. MOSN^yy'X^Sce^T-'-h-V-XHlfi 

[0148] UJLhcO J: 5 (c. zco^mcr>mm<omm4 IZ 

$r^N§tt«®tc«^-r-l.^c7)MO S h ^y vX^coL 
£ ^fflfl;JE £ ^ t 'J -fe ^ -fe X h 5 y i^X ^ cr> L # V> 

[0 149] [||J6^®5] MOSb 7 yyX^L 

^ v Mi«E « .^n* «y ? b ( ) t v -xraco 

flJEVBStCfiic#-r^„ ^t'J-b/W^-bXH^yy 

y'Jxfttc&tztb. HI 4 (A) fcjrcf J:dt. V- 
x/ Kl^f y«*fc ^ y ?y-hk J&tt-f #H$iiS . 
-r=5rt>*>. nft^MOSh^yyX^^ V- 

^K«{4^oy-^'7:'^5 , ). r^-tx^yyx^T 

^t:-r?.7ta6T'$>S. d^ii-^r. 7?bXh5yy'X^ 
TcW\'7^y-hTcg^\ll -S^A*^ 7X1EV 
B B #EP flD $ fL S . Z cr>> ^ -y 9 f— Y ^\6PJ P $ tl £ J sM 
7XtffVBBIi, ZCDX^V-^JV^crt/J x {%MM 
SK ) *J J: VS^S*Offls«ar t'«7r?^2:ti:U, 
— 5&OffiCt§^£il.&„ nf+^MOSh^yy'X^ 
m-bXhyyy'X^Tci: LTffl^£>itSi§£-«- 
tt. vs;-<rx«EVBB«ift(7)mE^;Uf $>^». 

[0 150] ^tfOTy , -feXb7yv ? X^Tc<7)y— XtfO 

;<07?-fex h 7 yy'x^T c ? y-b - y 
-X^lEVBSli, 014 (B) Citia^Wi/ 
^kr-^fcfc&tri: <$f 9 (VBS = V 

H-VBB : VHIiA^f UOl-7~"-7<?>WJZ) » ICOi: 

-f 7X L3t M O S h 5 y y'x ^ c?) L # v ^ffittJBi 

[0151] 

Vth = VthO + K(V2«t»F + VBS - ^2^f) 

[0 152] ZZX\ VthOfi, hA^fr 
X®EVBB*<0Vc0i:#c7)L#V^fl;£E€:^t. <^> F 
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[0153111511 l£?)MOSh7yyX^LI 
V THb'<y?7-h-V -X fSME. V B S CO 

Iz^ vty-h-V-Xfflm&Ztrrt* HI 5ti5l> 
T. Ll^ftEVthlil y-Xtffi*5| VBB I 

ffimEVth2J4. y-XttJE#0Vco£#<0L£uffi 
*JET*i. L#V->fl[SEVt h3t4. V— **Ej&*V 

Ll^ltffVthrii. 
h-y-XS«EVBS**t#V^ffl®Ei:^L<^S* 

CO 1 54] ±^<0^co^m&^L3l;:i^vr<4. 
MOS b^^'-X^coL^MimEti^lX. VTHT 
*>&bWW}LXm&. Ztl^cOMOShyy'Jx^fD 
L * V »ltffi& . ttffl BttfcU6 tTffiv ^Mt-S Z b tf-C 

[oi55] cajsft i]ii6ii, i nwmmmr) 

, ©® 5 <O«B0!l 1 Wffi^^r^-riaT'ftS .116 tcfc^ 

t. rtgpm£E^±06S6{i. m?®y-Kvcctai*y 

-KNDaCOra£gM^£ft£ nft^HlOSh?^ 
5KSfl^St*6b**tf. MOSh5yy^6aWN' 7 

*x h 7 ^^'x^ t c <oa . y ? y- hcosu rxtfft 

|iItmw^TX«£EVBB^epjD$il&. <T<0i§-S\ 
A^T. 7L-ftEVCIIi, VCC-Vth3i:^ 

5. .rcoTWflffivc iii. 

^t'J-b^h5yyX^tlUflEttVth3) . 

#•1.0 ;«7W«EVCII1 XM/-yV- 

tX'h 0 » .jE«t=«fifSlfc vf V^A^r—? 
tsZb#X-%2>. 

[0156] csggm ] in (a)ii rtsumff^ 
4= ini&co^ig^j i emtfLZ^-tmx'h & . z<rm\i 

(a) (C^^^CtS^T. MOS YyVi/X-? 6 aO 
iil^y-HNDatCjfggSixS. Lfc 

tf-yxz com osh5y^^6a<0A'7; y— N - y 
-xP^UEVBSJiOVt^rOs IWMOSh^y^ 



?6a<oL#V^<il;Ef4. VthOi:^. Lfc^t 

rwsffvciii. vcc-vthoi^ 1 ). .x^'j 

S-t^TiEli^t'J-feyWcML. VCC-Vth3<0 

[0157] csee«2] Hi7 (b) ii. iortaw 

Yt>K «By-Hvc ceases a.*, -t^hib. Z<T> 
MOSh7 >i?X? 6 a<0Ay ? y- b# K L^f ^tcg? 

zwt-yty-h-v-xmm&vBsizzco 

MO S h 7 > : JX?<7) V>ffi«£EV t h r fctf t < 3: 
L^oTTU'flEVC I (4. VCC-Vthr 

mfiL^pfi a LT M O S b 5 >- i^'X ^ CO L * V 
SriSS-TS .lite J: 0 . %4§nSlEK^^iSt 

[0 1 58] HI 8 (A) (4. 7-KKK?>fy<09ffi|ft 
£*rTllT'£>&. HI 8 (A) tcjfewca. ZCOV—b' 

L>sf5^t"-5.!^*6cOn^-r^;PMOS h7^v : X^4 c 
at. V-HISWL^mmE-VS$:fEj*f htz#><?)n 
f+*;HWOSh7yyX^4cb^^tf. CliX^cOM 
OSh7>^4c a*34tf4 c bC0A y ?y-h 

flWNM TXmffiVBB5rEp]fJp-r^ 0 ^coftco^^ 
TX«ffiVBBSrEnjD-ri»^i:^4 0, MOSh^Vy 
X^4c a*34t^4 c bcoL# VMi*E£* * U -b>U0 
7^-bXb7>'y^^CDLi^llEVTHJ;t)t)*l 
<^hZbtfX'%Z>. ftmEE-VS*^'. HI 5^-TL 
#V><iflJE-Vth0cO^. ZtlhCDMOSh?y~J 
X?4 c at54l>'4 c bcOLg^MiflffiSr. 

[0 159] HI 8 (B) (4. »«E^HIS&5C0^7 
yrh^V^X^cO^Sr^-ria-Cft-?.. Z<F>9*7l/~T 
h7yy'X^5h!4 nff^MOSb^yy^^t 

*-<oa«fB*s#. aj*y-HNDb(cs«E? 
ii, y-hfeit/H^-f yt4^«iy-Ktc^$a-i>. 

aj^jy-HNDb^.{4. f-A— ^VT|lI»5«*»i9ft 
«E^'«*&$^i»„ ^lcom«E-VS{4. S^CS*5 

[0 160] ZCDMO Shy yi/'X? 5 bCO^y 7 y— 

0. L^^ffimjEt4. H15^fl5^^. VthO 
i:^ 1 ?. ftlffi-VS(4 -VthOh^r^. icoL# 
tMB«EV thOii, A 7 ?y- h^\'-f rx«jBEVB 
B ^ * 'J -t/KOT? h 7 >- y'X ^ *3 4t/H 
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18(A) iZTjk-tV— HIS A<DM o S h y V i/X 
94c a.HXX/4 c b<0L£ V>ffittE<k 0 < & 

^z&if&yyx 3 y o-^m^+mzmm-t 

hZ\htfX'%h« 

[0161101 9(2. y-K*8K5-f rWUZ&Vth** 
7X\sis3)VY mffi. Z&M-f l> tztbVV < «y ? y- H «Ni 

3o«f^ I v I I s a XI/ I I I Sr^jrt. 
[0162] I IZ&WX , 7-mH7-f/h7y 
^ -y ? y- h IZMWU TXflffiV B B 

7-h'ISh'7^yH5:xi;x?oL£iMBttEiiV 

yyi/XfcomOr, ^coaHRHUft&tffi^y-HtftfUS 

z: <w< -v ? y- h av-xcii$ix§ . Ltztf-* t>< 

Sh^^x^coL^vMtmEJivthO (N)fcJ:t»f 
VthO (P) ttth. Ltztf^X. Stff-vsil 
-vtho (N) i^-vtho (P) fc=Sr«9, *t 

[0 1 6 3] ifH-I Itfc^Tli. «7-H«H9-f 
9 y VX 9 CO/ N* -y 9 y- h . ft VEtttt 7 - H £ tz ii 

v-Mzmmztiz. zcommiz&^xte. v-hisf 

[0 164] fitff^7y7h7yy'X?Cfc^ttt. 

- h # JflTJ J - Y HZWSL I >m^fcti V ~*X 

A' 7 ?7'-h^ HW>'tga8§*VCtS»K L/i 
A'^t di^ONM h 5 ^'x^fc Xi/PM h 9 y v 7 * 
^C0t^V>ffi«EC0^fffl(±Vth r ( N ) HXX/V t 
hr (P) fcfc*. CflMft^-fctJV^t. L#^ffi«E 
VthOit L^V^flEtfO^ffflVt hr (N) 
X/Vthr (P) <t0t«^^46, V-HUSH^ Afc 

[01651^11 ^-HISHrM 7H5 

y^x ^j±yN*y ? y— h ctwq r A«EV B B £^ 

ft, -?-COLS=^ffi«E«±Vt h 1 ttah. — T59yyT 
Yyy i JX9^.HWX\t. NMYyyi/X9&J:X/PW 
hy> : JX?\, vffuctj t> . y— h # H 

WVfcS8KS*t*. LtzifiiX. ZtlbcoLZ^mm 
EOlgfcttlJiV t h r (N) tJiWt h r (P) 

£ VMI«Ec7)*&*HlV t h r ( N ) t5 il>'V t h r 

(P) iOt^i*ft s LfttfoTLSv^itEVt 



hill ft«E-VS£7)JfeMfflVSi;0ti«<, V-F 
IS h* /<fc*S*t*H-^ 1^ a IV YW&fiVmZIX 

[0166]^I~I I I^a^t<7)^, 
*US'H/l'K*S£'h$<-$-*£fctf>"C&Stf>H:. ft« 
E-VSfc N K7^yh7yyX^LlullE^i 

u >- 3 ;u h m%L*i&m-t& tmbiziz v m«E-vsco^ 
v^j6*»4 lv^. m«E^ 7 yr 
hy>i;x?tLxi&. zcos<-v7 y- h t,znm& u 

EVthl) . Ltztf-oX, ZW-YmY747by 
•yi/XftsiLif-g. VS. 9 y > y h y v iSx 9 cr,/ \* . y 9 y 

[0 167] tfc. **:V*L)V<nT9*:XYy> : JX? 

<Dy-Ytmmv>mi±xhv-xM%mmfi.frtiit. tv 

^lff5;MtSMO S f7>yX^6 a (017 
(A) £*:J± (B) #bs) ^N'y^y-htc. mmEV 
BB*4iT, 7W mEVC I ^ffi< L («EI^Tffl 
h5y> ; Xi5'£7)L#V^ffi«E^St±#<-r-l») . life 

0i9t^-r*^i ijfciii 1 1 a/*???- host 

iWfi^SM^SmiWSLU. ^CO^WN'y^y 

[0 168] ^rfc, ±ifi«»«t:tiv^rtt. 
WTf^Xhyyi/Xftfnl-x^Jl-MOS YyVisX 

?x-mm.ztix^&„ vfrL&ifit** ztiizfttx. p 

fA-^MOSh^yyX^T^-bXh^yyX^t 
[0169] 

ZZbtfX'Z. T7-tXYy>iSX?(7)y-Yimmt<Z 

mmmmx vm^wEE&maziixt&mMiteii&n 
zmit-t&zttfx't-. (gimnis^DRAM&zmt 

&ZttfX*Z&. 

[0 170] 4fc. 4imRW£Zimt&MOSYy> 
iSxfny-b'Kte, «SIWEJ:9fcffiv«*?«BE^ 

mo s b 7 yy^ ^«y- h - y -^ratfif*l mm 

mJ£&±t%:$>c?>$:ffi±-tZ>Z\ttfX'%. ZtihcOMO 

sYy yi?x?<r>y- Ytmmomm&z&m- h z t 
[0171] ttz. nmsimsEz. mosh?^^ 
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IZtS^X. MOS h^^^^^ffl^WXl/ya/l' 

[HI] i^BJc^)DRAMc7)^«0«^$:illil&^c 

[03] HI t^-TV- H^|g»fi-^^[HlSSc7)«« 
Sr^W^-tHT'fc^. 

[H4] Hl^V^LH3^-TDRAMc7)Klf^Sr^-r 
«-WE2HT'$>&. 

[ H 5 ] HI £^*fS«ffi^lIli&<Olij£co-taj£ 

[H6 ] HI (c^-r^ramE^HlSScOffllcO^?:^ 
•THT'J)^. 

[H7] m2lz^n>?77zi-yco$cMmcr>ffif&$:tjk 

[H8 ] H7 kr^-t-r WN'-i?<7)^H^ii(7)^5r^-r 
HT'^-S. 

[H9] 7-b't§iK^Aw^MO^£5cfHT' 

$>■!><. 

[ H 1 0 ] H 2 fc^-Tft«E^[lISSc7)3E^Jco^ 

zm-mx°h&. 

[Hll] Hi 0titttff^7y7ffiMOS h7 

^^»T®«it^«tB&w^-rHT'* & . 

[HI 2] HI C^tfitE? 5 h 7 yy^ 

[ h i 3 ] h 3 tc^-r v- vmmm^ftMmnm 

(nffitfLiTFtmxfoZ,. 

[Hi 4] (A) tSitf (B) ti. *^y*/KT?-fe 
t < h t # <7) v -.xmft £ -eft W^-TH 



[Hll] [HI 2] 




x-bh. 

[Hi 5] MOSh5Vy'X?<?)Ll^ftffitA'7 

? y— h - v—xmn&cDm%&^mx$) h . 
[ h 1 6 ] h 2 \z7kt ftun&mL^<n^m<nm 

$LZ5vctmX$>h. 

[ H 1 7 ] Hi 6 IZ^k-f ftmm±mL®$&<Di&cr>3&e. 

m^-tmxhh. 

[Hi 8] ( a ) a . v- hk h 5 >r tv&amtrM 

fi££^U (B) ? >7h J y 

[HI 9] V-h'^H^-f^lc^-iixSMQS h^y 
i-'X^fc it/itE? 5 y7fflM O S h 7 > y'^^W^ 

[H2 0] «E^DRAM<0TWffl«9«Mc£8WW 
£*rfHT'£>.S>. 

[H2 1 ] H2 0t^-DRAM<0ttf^*Srt«-^» 
^HT$)S. 

[H22] MOS hJyiSxfco^yxisi/^ii-W, 
[H2 3] «!*C0DRAMKfc(t-l.m«JE^^MS?'7 
[H2 4] ^*C0ft«ffV-KIS*-5tc0DRAMC0ra 
[H2 5] ^cODRAMCO^^'J-b/^frfflffijtSr 

[^-§-^SiBj] 

1 >*>J-fe;l/7W, 2 n-)f3-^ 2 a 
t^-FHJ^, 2b-f 2c Iffl^TfflMO 

Sh^yyX^. 2e -fW?— 4 V-FlgK-? 
-fytSS, 4a. 4b, 4c >7— KfcK^A. 4a 
a, 4ab, 4ac, 4ba, 4bb, 4bc, 4c 
a, 4cb, 4c c MOSf7Vy^^, 5 MIJIE 
Sfe£mg&» 5f. 5g, 5h Itff?5vriMOS 
h^Vy'X^, 6 rtSPmEH^[HlS&, 6 a MOSF 
7Vy*X^, 6b^-ft^*. 5e SJg^fi. 7 

4>famE2S£ms&. 8 •by^r>-rw»Ei», 9 -t 
yxTyy°\sW&^ sa -feyxr>-7\ Tc ^t'jt 

3 V- FtS»fI-f-?6±[s]&, 3cd, 3ce, 3c 
f MOSh7yy'X^. 
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